Abstract: This study aimed to estimate the resource consumption and societal impact of otitis media (OM) in children younger than five years of age in Portugal. An Internet survey on generic childhood symptoms and diseases was administered to a sample of parents. This self-report survey had been previously implemented in other European countries. Medically confirmed OM was defined as symptoms of earache or "running ear" and/or a diagnosis of OM provided by a medical doctor. Direct medical, nonmedical, and indirect nonmedical costs were calculated for individual cases. Mean total costs per OM episode were estimated at €334. This corresponds to an estimated societal impact of 72 million €/year, of which 39% were indirect nonmedical costs. An epidemiological study should help to confirm the results of this study, and evaluate whether an intervention to reduce the occurrence and/or duration of OM may have an impact on societal costs and quality of life for affected families.
Introduction
Otitis media is one of the most common childhood diseases, a leading cause for medical consultations, and the most frequent reason for prescribing antibiotics in children. 1 The incidence of OM peaks at the age of 6-11 months. At the age of three years, 50%-85% of all children have suffered from at least one episode of OM. 2 Recurrent OM (at least four episodes per year) is common, affecting up to 20% of children under one year of age; and up to 40% of older children eventually have six or more episodes in total. 2 The worst symptoms usually dissipate within three (range 2-7) days. 2 However, long-term consequences of OM can occur, and the most common cause of acquired hearing loss in childhood is OM with effusion. It has also been associated with delayed language development and behavioral problems. 2, 3 The societal impact of OM is potentially large because of its frequent occurrence in young children and the use of medical resources. Even when parents do not seek medical care for their child, they may still need to take days off work to care for their child and/or buy drugs, such as analgesics and antipyretics. In some countries, costs related to parental loss of productivity have been reported to represent 40%-60% of the total costs of OM, depending on country, age, and number of previous episodes. 4, 5 However, for most countries, solid data on the use of medical resources for OM are lacking, including the proportion of caregivers who do not seek medical care. In addition, limited data are available on the societal impact of OM, because data on loss of productivity and leisure time by parents are lacking in the scientific literature for common childhood diseases, including OM. Sometimes data from neighboring It is important to have country-specific data on medical resource use and productivity loss, because differences in health care systems affect the proportion of parents seeking medical care for their child, the type of health service used, and the frequency of visits. In addition, countries differ in treatment guidelines, eg, those related to antibiotic use. Portugal does not have general regulations on antibiotic use in OM. The magnitude of indirect costs will depend on employment rate, average family income, the proportion of part-time workers among women and men, parental leave arrangements, loss of leisure time, and value attributed to unpaid jobs.
Without being able to establish the real picture, when it comes to cost and resource consumption, it is very difficult to assess and quantify familial economic effects. This also leads to severe limitations in our ability to evaluate the societal cost-effectiveness or cost-utility of an intervention in a given pathology. OM is a good example of this, being an infectious disease. Interventions, eg, vaccination or a campaign for rational use of antibiotics in the pediatric setting, should be compared with the preintervention situation in order to assess reliably their value to society.
We aimed to contribute to the knowledge of burden of disease, resource use, and societal costs of treating OM in Portugal. The objective of this study was to estimate medical resource use and the societal impact of OM in children younger than five years in Portugal, which has not been evaluated before.
Methods
The Internet survey used in this research was developed for a previous similar study in other European countries 7 and, where necessary, adapted to reflect local realities (ie, questions on geographical distribution, income, local medicines, and consultation reimbursement system). Domains included sociodemographic data, characteristics of the illness (ie, symptoms, duration, and frequency), use of medical resources, loss of productivity by caregivers, and travel-related costs. When developing the loss of productivity questions, both the Productivity and Disease Questionnaire (PRODISQ) 8 and Health and Labor Questionnaire (HLQ) 9 were evaluated and relevant items were included. In March 2009, the questionnaire was administered to a sample of Portuguese parents with children younger than five years, who participated in the largest Internet access panel from an international market research agency, Survey Sampling International, based in Rotterdam, the Netherlands. The respondents were selected based on their background characteristics. They received a standard invitation by email with a link to the Internet survey. The questionnaire was generic, such that respondents could fill out the questionnaire for all kinds of symptoms and diseases. All data, including a diagnosis received from a doctor and any antibiotic prescriptions were self-reported by the respondents. It was technically impossible to complete the questionnaire more than once. Exclusion criteria for this study were respondents without children, respondents without children aged younger than five years, most recent disease episode of the child being more than one year ago, or children who had not been ill.
Case definition
Respondents were asked to provide details of the most recent illness episode (within the last twelve months) suffered by their child. If parents had more than one child under the age of five years, they were asked to complete the questionnaire for the child that had most recently been ill. Doctor-diagnosed OM was defined as symptoms consistent with OM (at least earache and/or "running ear") warranting a clinic visit at which a diagnosis of OM had been received from a doctor. Cases were also classified as doctor-diagnosed OM if a diagnosis of OM was made by a doctor even if no symptoms of OM had been reported.
Loss of productivity
Loss of productivity included absence from a paid or unpaid job, as well as loss of productivity at work and/or leisure time. A paid job was defined as "paid employment" or "being self-employed". Data on work absenteeism per episode are presented for all caregivers combined, ie, the total hours of work lost by all caregivers as a result of the disease episode (mother, father, grandparent, and/or other caregiver). Absence from an unpaid job was defined as not being able to provide normal informal care to others, absence from any other voluntary work, and not being able to carry out activities around the house. 10 Details were sought for the most recent disease episode in order to obtain reliable data on loss of productivity.
To investigate the loss of productivity for parents who went to work during the disease episode, parents were asked whether they felt less productive at work because of their child's illness, eg, because they were tired and could not concentrate properly. If this was the case, the parent was asked to provide an estimate of the extra hours they felt would
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economic burden of otitis media have been needed to be as productive as when the child was not ill. This question has been shown to yield conservative results for loss of productivity at work. 11 The results for loss of productivity at work are presented for parents combined, ie, the total time missed related to the episode of illness by both parents. One parent filled out the questionnaire for him/ herself and the partner.
Loss of leisure time was defined as the amount of time during free weekdays or during weekends that the child's episode of illness consumed as a result of needing to consult a doctor or visit a pharmacy. Respondents were asked to report on loss of leisure time at the household level (meaning leisure time lost by all caregivers combined).
Absence from kindergarten or daycare
Respondents were asked whether their child attended any type of daycare institution and the duration of absenteeism during the episode of illness. Although this was not added to total costs, because these were transfer costs, absenteeism represents a loss of money for parents, because refunds or discounts are not usually given.
calculation of costs per episode of illness
Costs were calculated from the societal perspective, including direct medical episode (clinic visits, hospitalization, prescriptions, and over-the-counter drugs), direct nonmedical costs (travel), and indirect nonmedical costs (loss of productivity and leisure time). Costs per episode of illness were calculated for individual cases based on the type and frequency of health services used and the amount of hours of productivity lost multiplied by the unit costs. The unit costs for medical consultations and hospitalizations are unit costs from the Portuguese National Health Service.
The costs of medication were based on the costs paid by the respondents themselves. They also included information on whether part of the total cost was reimbursed by the National Health Service or paid by their health insurer. The individual costs were used to calculate means, medians, standard deviations (SDs), and ranges for all costs combined for a episode of OM. A specification of the unit costs for the year 2009 is shown in Table 1 . The costs of public transport and medication were reported directly by the respondents. 
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Speets et al estimation of costs in Portugal
There are no data on the incidence of OM in Portugal. Data have been reported by Garcés-Sánchez et al, but these were derived from a Spanish study. 12 Spain can be used as a reference country for Portugal, because of the similarities in terms of distribution of sociodemographic data, the health care system in place, and patterns of antibiotic use. The data reported by Garcés-Sánchez et al show an annual OM incidence of 40 per 100 children younger than five years and, if extrapolated to Portuguese children, represents a total of 214,648 OM cases. We multiplied the number of episodes by the cost per episode calculated from data collected in our study.
Statistical analysis
Data on medical resource use and indirect cost indicators (eg, hours of work lost) were described in terms of absolute numbers, means, medians, SDs, and ranges. The data were screened for incorrect values, and these were treated as missing values. For loss of productivity, incorrect values were defined as reports of hours of work lost per episode exceeding twelve hours per caregiver per sick day per child. Data were analyzed using SPSS for Windows (v 16.0; SPSS Inc, Chicago, IL).
Results
Study population and OM episodes
In total, 5423 persons embarked on completing the questionnaire. Of these, 612 persons did not complete the Internet survey and 3042 persons were screened out because they did not meet the inclusion criteria, ie, had no children (n = 2306), had no children younger than five years of age (n = 414), most recent disease episode occurred more than one year ago (n = 63), or children had not yet been ill (n = 259). This resulted in 1769 respondents reporting on 1769 childhood disease episodes. The respondents in this survey were comparable with the general Portuguese population with respect to gender and gross household income in this age group. However, the level of education of the respondents was higher than the education level of the general Portuguese population. Further details of the respondents are given in Table 2 .
Among the 1769 disease episodes, 291 (16%) had symptoms of OM (ie, earache or running ear), of which 203 episodes (12%) could be classified as doctor-diagnosed OM. The mean age of the children with doctor-diagnosed OM was 2.5 ± 1.5 years, and 46% were girls (Table 2) , reflecting the 
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economic burden of otitis media normal age and gender trend found in the literature. There were seven cases with symptoms consistent with OM that had not been diagnosed by a doctor. The mean duration of a doctor-diagnosed OM episode was 6.1 ± 7.5 days. Episodes with symptoms of OM for which no clinic visit had been made were shorter (4.3 ± 3.1 days). According to the definition of recurrent OM (at least four episodes in the past twelve months), 9% of the children had recurrent OM. 13 The Internet survey did not have the ability to find out about any underlying conditions that could explain increased risk in certain individuals, eg, cleft palate or immunological deficiencies.
Health care use
Of all cases with symptoms of OM (ie, earache or "running ear") in the sample, 341 (98%) did see a doctor. This is higher than for childhood diseases in general, because in the total sample of 1769 cases with all childhood disease episodes, 88% did visit a doctor. Table 3 shows the distribution of medical resources used for episodes of doctor-diagnosed OM (n = 203). A pediatrician was visited most frequently (46%). Three children (1.5%) with doctor-diagnosed OM were admitted to hospital for one day without an overnight stay, and nine children (4.4%) were admitted for a mean duration of 3.9 days. Not only were the number of prescribed antibiotics high (92%), but also nonprescribed drugs were frequently used in cases with doctor-diagnosed OM (49%).
Loss of productivity
In most cases, the mother (approximately 52%) and/or grandparents (about 47%) cared for the sick child during the day. Loss of productivity and leisure time is summarized in Table 4 . For 27% of the doctor-diagnosed OM episodes, caregivers had to take time off from a paid job (mean absence 19.8 ± 23.0 hours). In cases of unpaid work, the proportion of doctor-diagnosed OM episodes for which caregivers lost work days was 14% (mean absence 13.8 ± 12.7 hours). 
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Loss of productivity at work was reported by 65% of parents having a child with doctor-diagnosed OM.
Besides loss of work hours for parents or other caregivers, childhood OM may also decrease leisure time, eg, time consumed by a clinic visit or collecting drugs from a pharmacy. In cases of doctor-diagnosed OM, 71% of parents reported loss of leisure time (mean loss 3.5 ± 8.5 hours per disease episode).
Absence from kindergarten or daycare
In total, 88% (178 children) of the 203 children with OM episodes attended daycare and were absent for a mean of 2.6 days. Apart from the loss of income for parents, it is very useful to ascertain daycare attendance, because close and continued contact with children of the same age group can result in exchange of bacterial flora and eventually lead to drug-resistant strains. 14 
Direct and indirect costs of OM
The mean costs per disease episode of doctor-diagnosed OM were estimated to be €334 (95% confidence interval [CI]: €286-382), of which 59.6% were direct medical costs, 1.5% were direct nonmedical costs, and 38.9% were indirect nonmedical costs (Table 5) . Forty-four percent of the direct medical costs were attributable to emergency room visits, followed by 15% for pediatrician visits, and 10% for antibiotic prescriptions. Loss of productivity at work accounted for 66% of indirect costs and absence from a paid job accounted for 24%.
incidence and prevalence
If we assume that there are 214,648 new episodes of doctordiagnosed OM each year in Portugal among children younger than five years, this will result in 552,246 clinic visits associated with OM in this age group. Applying these assumptions, the estimated economic burden to Portuguese society is approximately €72 (95% CI: €61-82) million, of which 39% of expenditure is attributable to indirect nonmedical costs (Table 5) .
Discussion
Internet surveys are a novel and comparatively recent method of investigation. Therefore, it is important to assess properly their suitability and the reliability of results to establish the robustness of each element within a study.
Selection bias
Selection bias is apparent for all types of surveys and is not related only to Internet panels. This Internet survey was generic for all kinds of symptoms and childhood diseases. To prevent selection bias for OM, we did not explicitly specify that our main research subject was OM. However, it is still possible that parents with children who got sick frequently were more willing to fill out the questionnaire. If these children had OM, this may have resulted in an overestimation of the true incidence and related costs of OM.
internet panel and representativeness of sample
An Internet access panel was used to gather data on health care expenditure and loss of productivity. An important 
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economic burden of otitis media criticism in this regard is that a population with Internet access may not be a representative sample of the general population. Therefore, an Internet survey is only appropriate if the study topic is suitable for an Internet population to minimize bias and increase the external validity of the results. 15 For this survey, we could target the population for which the topic, ie, medical resource use and loss of productivity associated with childhood illness, was relevant, being targeted to parents with children younger than five years. The majority of these parents are likely to be in their late 20s or 30s, which nowadays is a very Internet-literate age group in most countries. In Portugal, 77% of men aged 16-24 years and 41% of men aged 25-54 years use the Internet at least once a week and, for women, these percentages were 77% and 33%, respectively. 16 The respondents in this survey were largely comparable with the general population in the same age group for gender and household income. This is important, because an association has been confirmed between income and use of health care services. Van Doorslaer et al examined the factors driving inequalities in use of general practitioner and specialist services in twelve European Union member states. 17, 18 In most countries, no evidence of inequity was found in the distribution of general practitioner visits across income groups. However, after controlling for differences in need, people with higher incomes are more likely to see a specialist and also more frequently. Pro-rich inequity is especially large in Portugal, Spain, and Italy. In Portugal, much of the pro-rich distribution appears to be related to the high proportion paid for out-of-pocket expenses (or through private insurance) for private consultations and limited access to specialist services in poorer regions. 17, 18 One may also argue that, facing similar costs per episode, families on lower incomes will have to make an extra effort to treat their child, because several costs are similar across the different socioeconomic classes. To avoid potential bias, we used a conservative approach to estimate costs. All private medical consultations and private emergency rooms visits were rated at Portuguese National Health Service prices, although their costs are considerably higher and in many cases are rated as out-of-pocket expenses. Our questionnaire did not explore the reasons behind parents' decision to use private health care facilities.
Self-reported data
All data, including those on symptoms and diagnosis, were self-reported or proxy-reported (ie, where individuals could answer questions for those who are unable to answer on their own behalf, eg, persons who filled out questions on behalf of their partner). A self-reported diagnosis by a doctor was not validated with medical files. Even when OM diagnoses are validated in medical files, there may still be some uncertainty about the diagnosis of OM, because of the lack of universally accepted diagnostic criteria. 19 Studies have shown that parents are capable of recognizing OM. Vernacchio et al have demonstrated that parents' reporting of their child's OM episode occurring in the previous month was likely to be accurate, with a positive predictive value of 85% and a negative predictive value of 99%. 20 Another study has shown that sociodemographic characteristics of the proxy-respondent, such as age, education, and income, are not related to reported clinic visits or hospitalizations in the previous year. 21 
recall
The recall period could also influence the accuracy of reported medical resource utilization and loss of productivity. With respect to data on medical resource use, general practitioner visits tend to be underreported more often than use of hospital-based health care services, eg, emergency department visits and hospitalizations. 22 The results of this Internet survey are largely based (in 81% of cases) on a recall duration of just two months. Severens et al investigated the accuracy of a retrospective, self-administered questionnaire about sick leave by comparing self-reported data with company-registered absence data. 23 For a recall period of six months, 87% of the self-reported results matched the registry data, reducing to 51% for a recall period of twelve months. Because most of our cases (81%) occurred in the previous two months, we anticipate a high level of accuracy from our measurement of productivity and loss of leisure time.
In addition, the respondent was asked to report loss of productivity for other caregivers. This could lead to an underestimate of work absenteeism when the respondent could not provide this information. However, only a minority of respondents reported not knowing whether other caregivers lost hours from their paid job (2%) or unpaid job (5%). On average, 76% of work absenteeism and loss of productivity was applicable to the respondent himself or herself, and 24% was applicable to another caregiver.
recurrent otitis media
Recurrent OM is defined as at least three separate and well documented episodes within six months or at least four episodes within twelve months, 13 with one of the episodes occurring recently. In this survey, parents were asked to report on the most recent disease episode. This could have created a bias toward recurrent episodes of OM. Children with multiple OM episodes are more likely to have an OM episode as their most recent disease episode compared with children who had just one OM episode in the previous year. Information on the prevalence of recurrent OM is scarce in the medical literature. It is generally agreed that 10%-20% of children under one year of age will have recurrent OM, and that 40% of children will have more than six episodes during childhood. 2 The finding of a 9% rate for recurrent OM in Portugal is at the low end of this range.
It is possible that families with more children and more episodes of OM may experience more pronounced effects from additional episodes. For example, after multiple OM episodes, it can be more difficult to find a person to take care of the child, resulting in more work absenteeism. This study did not take into account the effects of multiple OM episodes, which may have resulted in an underestimation of the cost estimate per OM episode. Furthermore, this particular group merits a specific cost study, because of the need for further interventions to minimize hearing loss problems, including myringotomy, tympanostomy tube insertion, speech and language evaluation and therapy, management of permanent sequelae, and overall decreased contribution to the community arising from not reaching their individual potential, 14 which was outside the scope of this study. Brouwer et al reported a considerable negative impact of recurrent OM on children's quality of life which was proportionate to disease severity, and affecting the general wellbeing of children and their families. 24 
Loss of productivity
Work days lost from a paid or unpaid job largely depends on the participation of parents, particularly women with young children in the work force. In some countries, the employment rate is low, but when women do work, they work fulltime; in other countries, employment rates are high, but the large majority of women with children work part-time. In Portugal, 81% of women work fulltime, 13% have a substantial part-time job (20-34 hours/week), and only 6% have a marginal part-time job. The percentage of women with marginal part-time jobs is among the lowest in Europe. 25 However, the percentage of disease episodes for which caregivers had to stay home from a paid job was 27% for doctor-diagnosed OM. This could be explained by the high percentage (46%) of grandparents who took care of their grandchildren with doctor-diagnosed OM.
Another important figure when calculating indirect costs is the mean wage of caregivers. Caregivers were mainly women, whose mean wage is considerably lower than that for men. In Portugal, women currently earn on average €895 and men earn on average €1,186 per month. 26 It should be further investigated whether one of the reasons for women being the primary caregiver could be the fact that women's absenteeism has less impact on the total family income.
cost calculation
The human capital approach was used for the cost calculation of loss of productivity, 10 in which we did not correct for compensation of work hours lost by colleagues or parents themselves. However, we did ask about these compensatory mechanisms. Compensation for absence from work occurred for about 25% of all OM-associated work hours lost (about 50% of respondents reported compensation for about 50% of the hours) and for about 5% of all hours of lost productivity at work associated with a child's OM. If we correct for compensation of lost hours, the indirect costs would be reduced from €130 (95% CI: €101-159) to €116 (95% CI: €91-141) per episode of doctor-diagnosed OM.
Antibiotic consumption
The respondents reported antibiotic prescriptions for 92% of episodes of OM in children younger than five years. There is a lack of studies on antibiotic prescriptions in children with OM in Portugal, other than one on bacterial prevalence of OM reported in 1999, in which the authors mention heavy antibiotic use. Heavy antibiotic use may explain their finding of a high resistance profile, aggravated by kindergarten attendance and circulation of the most common pathogens being found to be resistant strains of Streptococcus pneumoniae and Haemophilus influenzae. 27 Cars et al reported data on outpatient antibiotic sales (irrespective of the illness for which they were prescribed) in 1997 for 15 countries in the European Union. 28 They showed that the daily defined dose of antibiotics per 1000 people varied more than four-fold between European countries. France (36.5), Spain (32.4), and Portugal (28.8) had the highest sales, whereas the Netherlands (8.9), Denmark (11.3), and Germany (13.6) had the lowest sales. This large variation is unlikely to be caused by differences in frequency of bacterial infections. Muller 30 This leads us to the very important issue of lack of consensus about the management of OM in general, including in Portugal. A Finnish study in 2000 reported a wide variation in approaches to treatment. Broader spectrum antibiotics were used, with almost no serious complications (eg, mastoiditis, meningitis, brain abscess), but many more cases of recurrent OM and increased use of surgery (adenoidectomy and/or tympanostomy tube insertion) were reported. 31 The same pattern is reported in another paper 32 comparing strategies for OM management. Countries with a more conservative policy towards antibiotic use seem to be more liberal in their indications for surgery. Northern European countries use fewer antibiotics but more surgery. On the other hand, Southern European countries favor antibiotic use. The same pattern has been reported for the US. The authors considered their data to indicate a modest benefit from both antibiotics and surgery for children with OM. 32 At a leading pediatric hospital in Coimbra (in the central region of Portugal), a team of pediatricians retrospectively evaluated their antibiotic prescriptions in the emergency room for two days per month selected at random during 2008. They concluded that, in 2863 children, OM was the major reason for antibiotic prescription, representing 24.5% of all prescriptions (oral antibiotics were prescribed in 404 children). Although the results represented a decrease compared with a similar study conducted in 2005, the authors considered it as an opportunity to decrease even further their antibiotic prescriptions on this setting, and to adopt a "wait and see" strategy in a greater number of cases. 33 This may also link to the growing awareness of the role of bacterial biofilms in OM and the lack of or decreased antibiotic activity on bacteria organized in a network. 34 The "wait and see" approach advocates treatment of pain and delayed antibiotic prescribing, with active vigilance to ascertain whether the disease episode will be selflimiting. 35 However, the "wait and see" approach does not seem to be justified in children younger than two years of age, unless very tight vigilance can be implemented, due to the small caliber of the Eustachian tube, along with its horizontal orientation in this age group, resulting in impaired clearance and ventilation of the middle ear. To these anatomical characteristics we must add an immature immune system and long-lasting dysfunction of the Eustachian tube (after an OM episode) prone to recurrence. Also, the lack of evidence for the value of ventilation tube insertion and improvement of Eustachian tube dysfunction has been mentioned in the literature.
31,36
Conclusion
This Internet survey has added important data to existing knowledge regarding the use of medical resources and loss of productivity associated with OM in Portugal. Until now, these data have been largely lacking. The medical and economic burden of OM to society is considerable, and an intervention that would reduce the occurrence or duration of OM could have a major societal impact. Furthermore, these data could offer an opportunity to undertake a cost-effectiveness study comparing preventive and curative interventions for OM, and to ascertain whether the former would be the preferable approach.
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